Migration of cultured vascular smooth muscle cells into non-crosslinked fibrin gels.
We evaluated the migration of vascular smooth muscle cells into fibrin gels, using an in vitro assay system. Vascular smooth muscle cells from bovine fetal aorta migrated into fibrin gels and showed a characteristic elongated spindle-shaped appearance with long cytoplasmic processes. Varying the concentration of thrombin (0.05-1 NIHU/ml) used to form the fibrin gel had little effect on cell migration although higher concentrations of thrombin inhibited the migration. Migration of the cells into fibrin gels was dependent on RNA and protein synthesis but not on DNA synthesis. The addition of antithrombin III, hirudin, and D-phenylalanyl-L-prolyl-L-arginine chloromethyl ketone after gel formation had no effect, suggesting that residual thrombin in fibrin gels had no influence on subsequent cell migration. Neither the factor XIII-induced crosslinking of fibrin nor the fibrinopeptides released during gel formation were involved in the present migration assay system. Tranexamic acid, an inhibitor of plasminogen activator, or aprotinin, a plasmin inhibitor, also had no significant effect, suggesting that fibrinolysis induced by plasmin was not involved in this system. These findings showed that fibrin gels themselves induce the migration of vascular smooth muscle cells (haptotaxis) without other chemotactic or chemokinetic substances, suggesting an important role for fibrin in the development and progression of such vascular diseases as atherosclerosis, thrombosis and the development of restenosis following balloon angioplasty.